Comparing the Prognostic Value of BAP1 Mutation Pattern, Chromosome 3 Status, and BAP1 Immunohistochemistry in Uveal Melanoma.
Uveal melanoma (UM), a tumor of the eye, can be divided into 2 major classes correlating with patients' prognosis. Gene expression profiles and chromosome 3 status are correlated with tumor classification and prognosis. Somatic BAP1 mutations are another feature largely restricted to metastatic UM. Here we performed thorough BAP1 mutation analysis including sequencing and gene dosage analysis of all BAP1 coding exons as well as methylation analysis of the promoter CpG island in a set of 66 UMs. The results were compared with the BAP1 protein expression as determined by immunohistochemistry and the tumor-related survival of the patients. BAP1 sequencing and gene dosage analysis of BAP1 exons by multiplex ligation-dependent probe amplification revealed a mutation in 33 (89%) of 37 tumors with monosomy 3 (M3) or isodisomy 3. BAP1 mutations were not detected in any of the 28 tumors with disomy 3 or partial monosomy 3 (partM3). Most of the sequence mutations (21 of 28) were frame-shift, splice-site, or nonsense mutations leading to a premature termination codon. BAP1 protein as determined by immunohistochemistry was absent in all samples with a BAP1 mutation irrespective of the functional type of mutation. Kaplan-Meier analysis revealed a highly significant association between BAP1 protein staining and patients' survival (P=0.0004). The association between BAP1 mutation status and tumor-related survival was less pronounced but still significant (P=0.0023). We conclude that BAP1 protein staining is favorable over BAP1 mutation screening by Sanger sequencing for prognostic testing of UM patients.